Searching PAJ 



1/1 ^— V> 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-043995 
(43)Date of publication of application : 14.02.2003 



(51)Int.CL 




G09G 3/30 
G09F 9/00 
G09F 9/30 
G09G 3/20 
H05B 33/08 
H05B 33/14 




(21 Application number 


2001-231443 


(71)Applicant : 


MATSUSHITA ELECTRIC IND CO LTD 


(22)Date of filing : 


31.07.2001 


(72)Inventor : 


OTA MASUYUKI 








OKUNO TAKESHI 








NAKAMURA AKIKO 








NUMATA YUKIO 



(54) ACTIVE MATRIX TYPE OLED DISPLAY DEVICE AND ITS DRIVING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an OLED(organic light emitting diode) 
driving pixel circuit having satisfactory display performance. 
SOLUTION: In this pixel circuit, four transistors are constituted in a pixel and 
after first and second scanning lines GL1, GL2 which are connected respectively 
to the gate electrode of a second transistor MSH and that of a third transistor 
MWR are made active and the gate electrode and the drain electrode of a first 
transistor MDR are made to be in conduction state via the second transistor 
MSH and a current having a value corresponding to a video signal is made to 
flow from a power source to a signal line through the first and third transistors 
MDR, MWR and the first scanning line GL1 is made inactive, the second 
scanning line GL2 is made inactive and thereafter a third scanning line GL3 
which is connected to the gate electrode of a fourth transistor MCH is made 
active and a current having a value corresponding to the video signal is made to 
flow through an OLED through the fourth transistor MCH. 
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4Wffl<mizmttn£. mmmhy yi/x? (mn2) 

coy- h«E^WEc75ttte«Bl±£< &v vfcib ( #V 

- Hmffi* 1 <=> co*ib± o l e d m?iz f o -/ ? £ tlX U 

S) , MN 2coy-httJEbt±. «8E##a^i:«{2l^ 

[0013] L#>L&# S £>, 125 (D ) ^>02 5 
(E) cOBS&T-fi, 02 5 (C) <0E*&fcS$r*K £ 

-f, S^»#i£.^fflx-r /f t-7yy'x? (T2) coy 
-x«{i4ft(±KW >-*flgcO«e*\ -^-> yv^-/l^ 
Hfflh7yy'X^ (T 1 ) coy-xm{24ft(2b"W > 
IfiJ: 0 t , lEI&ffl h 9 V =Jx? ( T 3 ) cO L & ^ M&ft 
( p^-a-*/U0*§^, - V t h ft ) fi(tffi< ^rScoT. 
|3I t y- h «£Etf&f^ $ -ttftlf . ^m»£* # &&mx 
-f'/fh^yy'x^ (T2) cotjA^ ^yr;P*-;PH 
fflh?^'^ (Ti ) iOii^lcHttLio. -t-3 

•thk, mrnyyyjx? (T3 > <oy-MMEii. 

02 5 ( D ) e7>*£-(C(i1i*HR<0*ia. 12^2 5 ( E ) CO 
*^t:{±««t:fiNai § ixr v > S g ft g #cor o 5 A $ 

fiTtmaiEtc x <o ■mwmmz^'ox . ^>-r^^-;p k 
mhyy-yxs (ti ) 3&*mtsiT-oia. 

ztitz) mmi. ztuzx<o^tL. 025 (D) com 
muwL. 025 (e> <om&. marr&. 

[00 14] ZZX\ *tPIHT**c0Ji, -cO^atiS 

<y-M»») (eg® (mm*)) tfh&m&x*> 

h . ftlz . tea* 'Jy'ja yrfl$S0B ( y- hill 

DD*4Jt{±a^*{±. ^ix(^v^^<^:ScOT\ &h 
-o^tffoht^ Zttii. OLEDtcjjgixSmijSEcotf 

Ci<0*&, ^E«H5<0«8Etf<>o^(c 

C0T\ fitXi/^tOtf^Sr^t^-yrS,, 

[0015] ^mm&wfihh^mx-. ms. 

WZjhn-mxj vj-b7y : Jx? (T2) w>r;i* 

-tVYftVjyi/X? (Tl ) c7)L^V^ffi* { 0. lVg 
S. '^o< i: . B*c7)0 L E DkzmLh 

mmziit>^*±A-, m^zy s yv**3i±i*<ik&tz 
mnmrnwrn^k^o zknt>*) t-r. mz±m. urn 

[0016] «MBtt±aB8aK0BI»Sftil*t, OL 
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mm* a «: if m-r h z t * a w t -r s . 

[00 17] 

[ooi8]*i <mm.k lt, 4Ma«*a<a»co h 5 

y y'X ^ t OLE Di^^^S^ilCfc^t , H? 

^rcomfiiSrHfrlsSg l b ^ yyx^^y- h«&tc$ft 
Sftftnyr^-fi:, v-xfi^/;l±Ki/^>lI« 

— ffiam i o v 5 y ^ ?cr> y v a y-mmzmmz 

ft. y-^tB4fcUi<n v^ffi^ffi^jWiES i ^ 

<r>YV4 >nmzi%mzti. v-xmrnztzte kh > 
mmcommmwmzmmzii. y-htwig2^ 

<7)flfe**>*o led S^H;:tg$g£ft, y- hmffi^m 3 co 
7feS6R£8?«§ftfcSS4 cohyy> : x9b Z b 

&¥fffitk~i~&T9 c r4 y*~? h 'J 7^XlOLED^ 

[0 0 19] *2«»Wti:t,T, ffil^SR^h? 

V-*«fc&*«»=««Siifcfli 1 cO 

l^iyyyxw-h nmzmwzz 
ft. y-hmm&mico7E&mzmmztitzm2cr>b7 

ttcssaiSft, y- hmstfss 2 ajtstftc&tts ft*: 

0)-HtfO LED *T $ ft , y-'-h «ffi**SS 3 CO 

t^(± H iy >f yW&o—'fift . Huten l co h =7 y =yx 9(0 

ffiiofa^-*^ huIs* 2cr>b^y^x^(T)v -xmm t fz 
ymmmtm. mzm3<ob?y : Jx9cr>v- 



xWt&tfzlt K W yMMnWjte X t/msdM 4<nY=7 
y i Jx99> y -xfi 4 ?tl± K W ygfacoifotj izfflfc 
Zixfzm 5 cn V y >-$*X* t Sr^-r h Z b ZW&b-fh 
TfTiyfhV 7?XfOLED*^l^«It 

4. 

[00 20] IS 3 cnffifc b LT. BtfidS 2*3^^3^ 

*SBHb&«ftaT* o . luiem 3 ^ h 5 y ^ ^ t m4 
7 =r < y v h u -y ^ xio l e d *^sia?r ffc-r s . 

[002 1 ] m49>mf&kLX . mmscnvyy'jx 

9 b mm 4cr>h?y>>x? v-mmffittmcDm. m 
m±immtfmiz%& x 0 frmmimm t x^&zb 

[0022] IS5co«)S;i;LT, iEh/yy'x^li. 

^^fist-r-g.Ty'-f^ y-?h'j 7?xioLED«is 

[0023] &6<r)mWLk LT, mlS^l W h 7 > >-'X 

ti7?f'f7''?hU •y?XlOLED^7<St« 

[0 0 24 ] mi<nmWLkLX. mmW,2^hyy'JX 
y*«i, y- h«fli£5H3i<oy- MS«g^$ii^2ol^ 
±«0 h 5 y VX 9 mT Sr BftCtttt t T 3 i: Sr ftflt 
knr^f-fyvh'J ■/^XlOLED^IS'fl! 

xlOLE D^^gcoSje^jnielR*)?) t^i^TSg 

B^l*|c7) h yy'Jx^m^b ®«$I,ZB&<.Z1XZ> Z b 
mk-t&TtTJ yvh'J 7^XlOLEDS*iIJ 

t^JirtSPO^^ M/yX?« 1 Oi0tll^J*^3Oc7)M 

$:iftsZkZftWlk-tZ>T7T<(7-?hV '/^XiOL 
ED^lJfljliictl,. 

[ o o 2 6 ] $ i ocoftj&fc lx . mna*^sBiwii» 
htzfr<r>ftmm&tt-thzk*m®Lk-?&T?7-4?~ 

7f'j7?XlOLE D«j3SX&fllJft-*-S . 
[00271 *1 1 LT . HuKBSSf-S W*ISI 

co^aBJSco^b!)^^ 2 %T"$> hzk zwmk-t& T 
yf-fyvi'j'^xioLED *^a^ mfcth . 

[0 0 28] HI 2cr>ffil&,bLX. JtM&OT 9 4 7°~? 

hv vfxmoisED&nmu&m^&zk&ttWLk-r 

[0029] mi 3c0«^hLT. ±M<r>T 9 < 7-7 

hu v9xmoLED3&mn£m^$>zb£<mkb^ 
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[00 3 0 ] mi 4<7)ffif$.t Lt\ ±M.coT7-t A 7~? 
[ 0 0 3 1 ] SS 1 W^ffifc LT . H 5 

> y'x ? £> o l e d m^-fr t> (R h ^nmuiz a o 
t> f 1 <7)ji2B»iJ J: IXIS 2 O^aBK* T ? f - -f fUZf 
tZtizX'O. IS lOh 5 y ; JX? coy- Y-mMb VU 

L» luteal <0h7>^'X?fcJ:t^3<0h5>i- ; '.X? 

temcontizztiZLtztk. is i <07t36S&£#r?7M 

Gff 2 #T ? T- <f 7 '(= L . ffl£$ 2 <0*aE« 

L3t««o«sK * wieo led taw- . 

[ 0 0 3 2 ] % 2 <7)2T&i L-T . ^MSM** 1 ^*) h 7 

> ? ^ mz o l e d m^Ffr t> fS. h m^miz a \ \ 
t. si «?5^b«*j i. v-m 2 com&mz t?j-< 7iz 
L, micohyyjx^coy-hw&t FU-f >TO 

c ^cov^y^x^coy—Ym&az, mfewUT 

■XlBESrEpJnU fffEISl^l^^X?, ^3c7)h7 

a. is i «o*aE*sr^r^r- * rc-rs >i t «* o , #/ 
iasi<oh5>^^<7)y-b«£Et««fL. wrists 1 

IS 3 coxitis SrT^-r-f 7 b L. ^cob^y^' 
OLEDCSf. 

[ 0 0 3 3 ] m 3 LX . #ti***««R<D h 5 

>isx?%&mzoLEDm^frbf&2>m,rmmz}5^ 
x.mi <?)%3mt$ £ t/as 2 ^sb»* r?f^ 

j>nmz. m2cob7>isx?z-frLxmmtmi,z 

U miimicohyy^x^tiXi/mscob^y^x^ 

£mlt. mMfrt>m*mizfttfx. mmm^izMmt 
-r&it^io, mt^\covyyjx9coy-vw± 

£f*^U Billet 1 O^ElSSr^T^T^ 7 LWk. m 

i^2nM&m£m3nh7>yx?i l z*iLxftT77- 

<7, m4cDh : 7>> : X?t,zttLXT'7TJ7tL. IS 

<o«st*mieo led izm- . 

[ 0 0 3 4 3 IS4 co^r&i: L*C, #{M** { ffigStO h 5 
y * * £ & (c o l e d *^ a» & « & ^SIBK <« > 



L. ISl^h^V^-X^wy— h^ffii: H'P-f>fl;fiS 

tc s msnbJyitXfcrty—hWZlZ. TftfeavUT 
xmHSrEPSPL, mzmicobyyisx? , ^3coh^ 

y^x^fci^isscoh^v^'x^^aLT. h:ji*><5> 

tt. ISl^SEH^^r^^-f /fci^iifcfcriO. mf 
l£ISlc7)h5y^X^c7)y-h«JE5rf*^L, WIEIS1 

3»S7>yX?(;itU#T^f^. IS4c0h7> 
y'X^CSUr^f r/tL. ^4t0b7>'> ; ^^$: 

Dto^„ 

[0035] 15 cO^Tffi i: L'C , J)Lfi)[BXA<ffiR^) h V 

coy- b&mzv— xmM±tiii nu-f y*®^— 

co i- =>y*jx9<F>y- hmmizmwiztitzm 1 <o^«« 

i 5 infrr^r^t 7iz Ltz^k. v-xnmt tzii vuj 
ytLmco-^-HifiW, lcobyy-yx^covu^ ymmzm 

t«f^$iiiS3tfo>- 5 yisx?<F>y- hmMizmwtzti 

jUffl^® \z dlz#T7^rj 7"(:L. V - X'ffiffii 
j^ti Ki^^f ^r^mfiBIS l co Vyy-Jx^co y 

ymmizmmzti. v-xmmttzii v ymm 

CDf&UtfO L E D*^ lZWglZtltzttl4 COhyy'JX? 

cDy-hmmizmmztifzm3co7E&&cow.i±z . ma 
m4cob z ?y> ; x? m?-t) i mMtt.m.i l z%z> koizr^r 

[00361 ^6 oumt lx , mmmtmmco h 5 

t . v-xmmtfnMiztmztifzm icovyy^x^ 
coy- hmmz v-xmmttza fm ytsw-j* 5 

SM*£*u ffirlEISl^N^y^^oh'l^-f 

v-xmm t tziz h >f tiJtis 2 

o h 7 y&xmy— hm.mi,z&m$titzm 1 o^sia 
omE^ . Hfriem 2 h 5 > 9 mmmmzts:* 

i. 0 izftTfr- < 7lz Lfzm. V-xWMt fzli 

y-mmco-ijtfm xcov^yjxycoYvA ymmzm 
mzti. v-xnmt tza h v a ymmcomirtm^m 
izmnztimscoh^yisxrcoy-hnrnt. v-x 
%&tfzi± w4 ynmco—jjtfffiim \cov^y=jx 
9 coy v a ymmzimzti. v-xmrntrzavu^ 

yVL&comHtfo l e Dm z FtzmWtZtifzm4co b?y 

=jx?ooy- vmm^m^titzw.2co^.mcons. 
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£ , MfSIS 3C0b 7 yy'X9 m&BMWRtt 9 . mJl£ 
[0 0 3 7] IS7c03ri£i: LT. iEOLEDifi^ 

co—^-f)\ ffifeiS ; Jx9co Y)/4 yMMlzte 

flMu mim 3 cr> h 7 y'JX 9W-xW&£tz\& V L 
A >nMcr>{$rftte x UmWm 4coh7yy'x9cov—x 

mM± tzi± wa ymmcomiftzmm^titzm 5 co y ? 
>itx9coy-hmmzmj£.<7)'UT*ms.$:£vi}rf 

[0038] w-sco^mtLx. mmfcco'U rxm 

J±(i, W,\ cob 7 y i JX9HXTl%'5 00^7^1^X9 
[0039] 

1t^C0h7>:/X?&^t«;:OLEDiiHHCj: DJFMi£ 
0. miCDh7> : JX9MDR<7)-y-Y>b FlsJyfflZ 

m&'?&j:ot / zm2(?)h7y : yx9MSHrfffl<k& 

S2^i«SGL2j77fO'i«:J:l:J:>) 
m 1 CO h 7 > j^'X ? M D Rfc J; VIS 3 CO b 5 yi^'X 9 M 

1 CO h 9 > : JX 9 M D R<oy — h i: V — X OMS^S £ ft. 
ftayfj^-cst. m^mfcZfctkolzmicohy 
y:jX9MDR(7)7 s -h W± Kit t W.Z , IS 1 
SBSGLl^T^f -f7CL. IS2<7)h5>> ; 'X^M 
S H £ ;f 7 L *:flL IS 2 cO^H GL2^f-7? 

L, ^cof*. m3co*a^SiGL3Srr^7 1 'f y^LT. 
8flie^»*SrlS4 C)h7y'Jx9MCH^ hlHzO LED 

[0040] ZCT)®%H±imm[*ll l Z4'0<7)h7y 1 JX9 
Sr^iLTiiO, IS 1 CO h ^y^X^MD RcOV-Xti^ 
iSGfiR (WEEW) MDRc7)y-h{ilS2cOh-7>-^X 
^MSHCOy-XWSgg^tLTfcO, IS2c0h5V^X 
? M S H COY— hiimiCO^MG LltC, MSHC9F 

va yiiMDRcovisJ y x aiscob^y^'x^MWR 
cov—xaj:t/m4cob7y> ! x9MCHcov—xi l zm 

«Sil-CV^. MWR<0PU>f y(ifi#»DAT 

AtC, y-b{±IP2c0^3c«8GL2(c:Sc«S$<X, MCH 
C0y-h{ilS3cO*3E^GL3lC, h'UW yJiOLED 

cor y - H«an«a!Sii-c v . 

[ 0 0 4 1 ] WT\ *<^«*&tflcftUflfc:o»rvtiWI 
[0042] H2 H^BflcOM*cO|g|ft^rj£ ( * >f 5 > 



yTiOWfltUSSIl. II 5 (±^*cOM*cOlS 2C09A ^y 
9 ( t 1 ~ t 2 ) T-cOli*tO^«[plf§. H6 tC^f&Bfrfc 

J;tA'ffi*coiB*coigi!j hyy'Jx9MD RcoW>ft&co$£ 
[0043] ^IfeHJicOlBISHlBSii 3oco^ -f S >ytc J; 

5>y (~tl) -co^-f Syn-MWR 

^^y'l:MSH*ii< litl 0 . ^«0B&fc tTH3 
Ah>Srl>. iit. MDR{iy-hi: ytftmZ 
titzVmt Ztltz9"4 KSSKttJBtefc 0 s -ixtc J: 
0. ^cOMDRtMWRSrffltT , fi^*>^>B^ftfl^- 
lci*tiiSL^0r^coii»Ei s i GAWtSo -cob^, ms 

HtCt«?S I 2**w£iX. MDRcoy-hmffi//, I 1 = 

1 S I G&ffi-tJ: 3 fry- h*i±V 1 t=3*r4±-c« 

[0044 ] IS^cO^-f 5>-y«i, MSHtEflt&y-f 
Sy/(tl-t2)T*4. ^cot #<7>^«HII«±0 
3Bt^S„ ifltiO.tailSIGtt. MWR«S 
titz££, MDRwy- MEE<4. V 1 Srffc-^i^ 

y (t2~) (4, MWRJiC, MCHSr|ffl<y-f S> 

yx-hh, zcot %-commmm±m3ch%:&<, zcot 

^. MWRAfBtl.^^ $yyj:MCH*<PI<^^ 5> 
y«i|5lB#^7t(4MCH$rffi< y-f 5>y*>'MWRSr«t 

s^>f syyioat-rs. i^tcio. mdr^is^ 

^ix^mtfll S I Gi±, MCHSr^-tTO LED tat 
itiitf. MDRCO»J^i4ia6£OV2^ilf S*^ M 
DRcoh9y^'xy(4. IMWWITIMW-ifcft, WO 

Si.frf*coMD RowafEJiit+wtttaE*)^^ . «*« 

ft^tC*t)tBL7t:P^cO«»S I S I G ' ( = I S I G ) tf 
OLEDlCij&ll,, 

[ o o 4 5 ] — 1>\ m.$kcommxn, lug 

L 2fimMX'$>&fz#>. MSHt MWRC0*^jS^{4|3I 
-tc^r^o -coi:&, i^-f. MSHcoy-X«(itfc(4 

FL-f y^ffico«{a*^ MWRcoy-xwii7t{4h'w 

-fymfiiOi. MDRC0L£VMfi# (py-^^co* 

-vth») r3m<Kchcox\ i5iby-h«)±T- 

L^d„ *^i:§^«|Hl»**@5i:5:S. ^^-T* 
fc, MDR£Oy-ME£E<4. HSMlZ&titZtlX^&Sft 
&McD7"n7'7£.ZtLX:'m&lzJ: VZMtiUzibU)*-? 
X. MSHt^^dzmtt^VOJS. HftMZti&> L 

tltflX, WZ&frlSftZsmZtltz (7D/7A$il 

#lt, mnn-t>. zcot^coMDRcomftmtmeiz 

mZtLfztte*). W.2C09A $y9"X-y-bW±tfV 1 
KVl HcM«L. W.3C09A S^n-V 1 ' *>^V 

2 HC^bt, I S I G(4. I S I G "s\t&ikL. ± 

[0046] f^M-T-l) byyy'x9ii, 4oitHtP 
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mmmmxu , pf+ h^yyx^tL 
o isy xyvmmvjyisx? (tfthw?.) £ 

fflv-tf:. flU byyi/X?^ iSia^'J^'J^y^fi 
j& h 5 > v-' x ? (c H o ft t O < v i, u a y v x ) \±. 

ay ( c G S ) ^^saERitf^jS-tSlfta^U y'J3 

[0 04 7] ^yi/X^Wrffiflfilfi. 
cO^TIi, h •/ ry-h^k-t-S^T F TSrJfl 

i>. i£.x?tf-mx%m\ mz. -tiiyr^j ytt 

[0048] H7 tc*^JfecOff^«li^tf0¥ffi«lS:2r^ 
ia7^<^fl^l£DATA(±, WIR^-^BaSSreiSJtW 

wsst* o . TtasaiG l i ~g L3ii. mmo byy 

^Ztet&fzsbmmxh*) . TOMUi. *-/l4£Afl: 
H3 i (H*«ffi. ry-F) 

t«4L<, **>EiK«flKi. A 1 . T i &tz\m 

it-f-Sf y (Ti N) , T a , Mo, Cr, W, Cu, N 
* £ # JB i t ± 2 Jf J^0ttMHffi&& L T . ffl 

[0049] Sl^h^^'^MDR^-S 

? k j: s ? & fcA , bms-t * mmmco 

im^mmomm i o - 2 o ju m & . c <v&m& 

<0fcAK1rtWr*«i:*4. OLED*^>«j6fc:on 
[00 50] *HSfic0»««O L E Dflj^fKBcOfllfSW 

[00 5 1 ] iT. *M±CF5>^^cOTb-f SrBTf 



Lta^«ffi-C*S I TO -y^irCJSBL 

*tf>f*, OLEDi, m^&ATO£5r« 

[00 52] H8^£ft&OLED^n^Bt±. #7 
XM3 5±C, Bf&y-yyiSXfTFTcriTU-f 
&mm3 8£ftLX, *-;PaA*S3 1i:^4ITO 
3 1 h*fi£/f 2 2. *Ti£A«H3 2i£*-fSOLE 

[0053] OLEDttjtffcl 1 OTifti:^r4*-^a 
A*ffi3 1 tTFTcr>mm&tt:ffiitfz£focr>mZt 
LT(i. WtcSMfi^V* 4 . M1 00-1 00 Onmfi 

[0 0 54] TFT<r)|d^«ffitOLEDm3a(*l 1 « 

M£.mmXf8mLfci>(r). sog (xty • Tfy • ?v 

x ) ttzmit^r 4 mm. y * b v =jx h . # v a 
sh. T7V/mm%t'cr>mm&mic7)m®%t\ mm 

&£&-t&l>cr>x*fotitf\,rrtiX'tbr>Xi>J:^1)K X 0 

[00 5 5] t x-itCD^&k LT(J, *HteOffMt- 
(i. *tl-?ttm%&<7>ft%t:-? ( R, G, B ) 2r»o 

3 fflKotm z*?>\s~?Ji7x*m*)fttfz>zti,z£^x 
mmLtz. ttz. m<r>nmtLx. mm. &&mt<r> 

OLEDffijt^i:, RGB<7)ijy-y 4)V9t<r>m^ 
MCioTfU.Mtfc 1 ). *fe%7tcOOLE 
D«Jt**^!«^*JBKJ: 0 - RGB«Hfe$rf#4^ 

[0056] ^t", *WR<F>0 L E D^gSESrflKfi-t 

4 0LED«it*l 1 (COV^Tl^-r^^ «H|(7)OL 
ED«jtf*:l 1»±. aBH«fliT*S*-;l/aA«K3 1 

, 1 ma±co^mm 2 2 1 , m^&Amffi 3 2 1 
a, *-;mayg, *-^aA«sr)«}^-rs. 

1 KOftMWi ^ « <F>m$L ft&Z\t tfX Z . 

A -mmmzimLfz*). h^\m±mt-wtLtz 

x'mmzti&ttmmnco^^&R. it^mttz^^ 
x-mtitztiz. 

[0057] *-/i^iA«ffi3 1 b LXIZ. fr-zUiZA 

mm3 1 Mfrh?titLtzftznv&^mm.x»bhtz*>. 
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Mtti. I TO <HH— TUKfc'f Vi^-M . IZO 
(SiiiH— rgj'fk-f yyW) . ZnO, Sn02 , I 
n203 tfja^Htt^WRSfj&^Pfff^it***, I T 
o. izo*^L^, ;M£A^fl£3 lcoJ5S(i. 

<. MS, 1 0— 5 0 0nmgj£i:-r&.IfcaWi LV\ 

»4s*fett« i a K. mis^BUS^ 

i£ If K «t T fc JBtST £ h ifi . X^" -y y ffit= J: 0 ffM-f 
StormSK. Ar. He. Ne, K r . Xef<7)^ 

i£tt #x » *> a v mzti ^<r>msJi* & m \> *itf «t v*. 

[00 58]tfiiAti3 2ll 3£*. XA-^S 

A«S(0i«1ffli:UttMitf. K. Li. Na. M 
g. La. Ce. Ca. Sr. Ba. Al. Ag. I 
n. Sn. Zn. Z r ^CD£JR7C3?S#ffc . 4fc{±£5&tt 

*ffl±S^fc*>K**i.£*£tr2tfcfl\ 3 

g • Mg (Ag : 1 — 2 0at%) . A 1 - Li (Li : 
0. 3— 14at%). I n • Mg (Mg : 5 0 — 8 Oat 
%) . A 1 ■ C a (C a : 5-2 0at%) L 

[00 59] m^&AttffiiSJil^ff £<i. 1^±A£+ 

ttfti_&~fea.t<7>mzt-ttu£&<. o. lnio^ji. 

[0060] *-/i4±AW2 . *-;W±A*ffi3 1 

[0061] tt-f?±A#fiMW(i. «J6JiCffl^*'fl:-&» 
?±AttiMil»gA { $ (5 if i* < fcv* i: £ 3: if CR It 6 

*u «^iiA«ffi*^<^m-?^aA5r§^^-rs«flg, 

a. 

[0062] ^-/W±A«. ^-zHftiMJitJil^S^a 
A«S>*«(2, ?Bte/i^&A£*i&+wl^1|;^£itA- 

[ 0 0 6 3 ] «^aA«ijMJi(i;. i£A»ffi£«K> 

[0064] $ „ *-/l4±A*i: 

fezti-t. »^acj:-5-c^4* s . as, 5-1 



[0065] *-;WiAi. *-;^iMil<7)J¥$4oJ;^' 

s **. fc pies 1 1 < it i / 1 o ~ i o m 

-?-fX^"ilC7))f:$J±. &A«l±lnmiiL±. f?i*)ll±2 Onm 
W±i:t-£Wt?4Uv ^<75?±A*. Mji*«0 

JSSO±Km±, aS- ftAlTl OOnmfSJg. IfjiMJfT 
1 OOnmgJST'ftS. >I<50 J: 3 &l£J¥^o\, >Tf±?±Aiu 
i*Ji^2JBKftSi:iifc|nItT*S. 4?t. ffl^^-ti- 

s^Ji^^aAfiiMS^^-^aAfftjiw^^^ 'j 

[0066] *^cOOLEDS^iO^?t»Wi. 

c03bfettW«i: LTii, f^Ji.(f . fifR)BB6 3-264 6 

'J y 9 b ) r;l^S-^A C A l q 3 J ^o^Rigfrfe 

tll¥6-l 1 0 5 6 (7i--/l,7Vh7 
•b>UIW«c) .R6-1 1445 6^^f8 (f'h^T'J 
-]VX.rVtmfo) , ^ffi¥6 - 1 0 0 8 5 7^^. 
HWHPF2-24 7 2 7 8^#^(CS^^/1.TV^J; 

[0067] 4/s s *-;M±AJI • *-!vmmmt,z\±. 

mm. ftm&6 3-29569 5^m. nm^2- 

1 9 1 6 9 4%^ SBIf3- 7 9 2^«, 
5-234 68 1 Hlf 5-239455f^ 

W5-299 1 7 4^«. *#W¥7- 1 26 

2 2 5#&«L ^RB¥7 - 1 2 6 2 2 6^«. s^SPF- 
8-1 00 1 72 ^fg. E P 0 6 5 0 9 5 5 A 1 ^(C 

*-/l4±A$S?itJi. ^Jl^i^WaAtltj^W^ffM 
[0 0 68] $^>tC. OLEDJfU. *MA^^^ 

d tc*fitw 4 o T*tit-r § . ^mn&mmzn . y y /i- 

[0069] ^cOiotcLTf^ML^OLED^^B 
tcESK«£E«rWtinL, 1 0 mA/cm2^-^«?fi^T-jI^ 
IEt!)$'ti:^» OLEDfl|jtf*:(i, 5. OV . 1 O Ocd/c 
m2. fe«M* J x = 0. 3 0, y = 0. 3 3coafe^5&* 

SWJS1 0 0cd/cni2 t". 
fe^S* { x = 0. 12 9, y = 0. 10 5.Sfef63t» 
(i. «S2 0 0cd/cm2 T\ MS^x = 0 . 3 4 0, 
y = 0 . 6 2 5, m&ftltmt. n& l 2 5cd/cm2 
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X\ feJ^H^x = 0. 649, y = 0 . 33 8<05£3fefe 

[0070] MTiz*m&<r>mm<m&z^~t. 09 

»i. <y-Mfc#) <^3Ki«*riaKW-r4 0LE 

?SDL£ WtVThUCif £o##a«EV „ M S HCO 

lV^^WLEDiSIOLE 

X L £ I MttV T H £>o£ tf&^ifr&t , MSH 
cOL^^ffi* { -0. 1 Vfl£V*i§^-C0OLED«»£l OL 

ed^^ui <%) sr^-r. m9\,z^i\&£o\<z. m 

5ft«B*T'(i, y-b^OSj^lSUci&fcU OLE 

D*m&j>MGXi£t&frc* mmmcotf h^>% \zxh 

[00 7 1 ] HI Otc 4 o<7)# h 5 >->-';*. 

-To 01 OA. Biiffi.$:C?MmX\ Ati I SIG=lw 
Ac7)i*-£\ B{± I S I G= 0 . 0 1 AO%£\ 111 1 0 

c , Da^mer>mmx\ ciiisi g= i u &cr>m 

£\ D)iISIG = 0. 0 1 juAC0i§-££^-f „ HI 0 
A, Bt:^niJ:3(:, fi£*C0H3gT*{±. MSHiM 
W R CO L § I m^ltrf h &tm.L<. OLED H»? t # 

Hi oc, Dt^Siiiidfc:. *?|BJ§<o 

[0072] ^b^v^'X^tfOL^^ffl* 
EE<7V < ? V* 'JVM. mUt^Uf t>-o%tf± 2% 

tx-tf^-r^^rx-ii. $&tkcowma. ±0. wx-h 
htK ^mmcommz'it. ±o. svt^^ ^ntcts 

ifc. fi£*coM*-CJ±, MSH 
ft v n' ^ >y v — y 5r 3tf S CI t # T # . 

[0073] a±.<7>£ o ^mmmmxu, m&fc 
Hffl i- ^ ? m s h<7) t # v mtffmmmisi 

OLED*^c7)U -T'Jf-f . *<0*g5L 

[0074] *HifrD^*KT'(i. 0 1 1 «t 9 tCM 



sfirv^ab*, HI 2K5rrj:^K. T-'J-S&mafcJiy— 
h£3EH, SCWi^^^SSSfcv^ "5. I S I 

GtHU-fytEKttVi, isig '^k±#§-«i:4. 

hh. WOLEDlSlOLEDW^'y^ft^-) 
T^ftS, Ltztf-oX. MWRt MCHcoWO#xmff^ 
T. ISI S I G££5g£-tfl>(cJi. iix^fOf^fflSriS 

[007 5] ^-^^tc^< tL5mcohyy^'x^ 

ZmfoL. h7>y'X^MCSJil l^-TidtlVl 
D R ^ ^. 4r— Kffitt L . v n' 4 T 5r 3S Wlz-? h Z 
tlz£<0. Hl2J:a fcftttfcifc 0 . «ijft I S I Gcott 

TXWZ<r>mWj:9mt\t. MDRtMCS^l;, m 

[0076] *mm.mmxu. mmmm 1 

[0077] *|Qtc7)^!fflfC« . m 3 « h 5 > ^"X ? i: 

tcto. m2tsg3w^sig&4±at us. *mm<v& 

(4. m3coh5V^^MWRSrnf-v>^ (S^fS 
^Sttft-t-S) cOh7>i>'X^. ^4c0h^y^X^ 
MCHS P f+^ (IE?LfE#Sfc€^-r-i>) C0h7 
yvX^kLTto -iltCiO. MWRtMCH^lW 

[0078] mmmm 1 

[0079] **5ftco^JST'(i. ^J4comi3co«BS;(c 

MDR^y-hmEicieiST'^^c^. *mm<v 
mmx-ii. mm<7)&m3cD£ot,z, MWRtMcnzm 

CLblzJ:~oX 7£&m<VW <0WhW?J i> ^T'^-r M 
wra^ 7 LstatM c h tf* y-f&Xolz Ltz . ft* 
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L£WI£2±2V, ||4<7)h5>> ; 'X^MWR ( p-?- 
0, R-<^SmJ±^£JD^k LTi, 2-?Oh5 

[0080] ^mmmrnxu. mmcomm3 1 mm 

(C. *aBK«S:B!l»r5 £ k K «t 0 . ffi»III»tf)tt«Hfc: 
k**H J ,*&. 

[0081] #HifecDJ£!g-m. MDR^pf^y^/l 

fUri*?, n^A-y^M^U^ny£ffl^£%,=rJ; 

[0082] dtUCj: 0 , nft >*)l$L#V ->V^> 
C0%£\ MDRCOL^^flM^-y^f^V— x'y#'± 0 . 

7^^^C7)^, ±0.8Vvi:*«fc:[fi!LL$-£S.r 

mrnmm 1 k i^— oad*-?* & . 

[0083] #HSfc^ST"(i . T9^r < 

x £ m&t h v 9 y : jx ? # p f - a- y ^Stk >j ^ u 3 

/py- h J2LhT'& S •eyt-f-y- h flKSK Ufc. M S H 
IS. MDRCOy- h^EEwWEEfiMSflU-f •yf-t L'C# 
ffl-TS^, T'§ S/iifON/OFFJt«0lS^#tt* s S 
L^ll 4^#^^-h^3t{CJo(fSU-^*??L 

[0084] zixhzi. <0 „ *SlfS«?)JBJBTti. ISJftO^ 
. fflP^$r 5 y b&#£-£S£ k# 

[0085] *HJt^JB"C{i. Hfi7'Vl 'J v 9 

Dm^&w:cr>m&7E&®8&&£xsimmzmffimz a* 

[0 0 86] HI 5(:r?f ^7MJ »/nOLED 
OS: < k i> 4 o J3Lh<7) h^y^'A^ a*«fcWC* £ . f£ 

»flw>*njK 'jy^y^r^f^ r*^ off $ k lt 



. *mmoBB k L X ti . SiS^3EllIB8 k 7 0 f-v - 

h7>*y'x?om&£toufcLx, m 
mmcomm 1 *j i v-mmmm 1 1 m-^m^x-h h . 

[0087] #Htttf>JBJB"CU:. »«<7)®»30Sii:^ 
S0¥§Sr, ^7M^^*x^0 1o«tti^35^3-oc7)ilSr 

I X , rf* 'J >- U 3 y 5r fflv >T ^5^iRJ:CMLit . 
01 6£>^EI1 8fc:*llitw»!IS<0Siejfetf[5l«K0[lI» 
HSr^o — bUi^X^cOtUti 1 N BSr3ocO 
NOR0»m-*CA*L. W,JjlZ3*OfflW&OE.V 
A. OEVB. OEVCT'$iJP-r^>Iklc j; 0 . HSfiO 
^«l^H2(C7K-rj; d^r, m^h^vi-xmbW^^h 

X£&« 

[0088] 4^mmmmxu. mm<r>mm i 

*.-th z k . mm&mmmit&m®.xz & . 
mm^mm 1 ts j: t/%mmm 1 1 m-nmm.x*> & . 

[0089] *Se!tO^SgT'«±. UStO^® 1 OBiSO 

byyisxfZBm.'t&tmBtHz. mm£&Map>~& 
nmmzts^x . wmmmzttmLtimfcZimL. m 
w&z--%.c7)mmz-?&fziib(r)ftmm% rut 

A—^'HIKkSrrS) -f'Jy'J^yJIt^^x 
SSiCJfMLit:. Hi 9(c*HJffeOff^orU^-v- 

[0090] ClixtcJ; 0 , ^Ot^WWBTJi , HtfcOJ^ 
« 1 J: 7 <o«i*(c Jn x . HtSK* § S*3r 

^*HSfeW»®OB*HISST^Ii k Sr S lU^/KOi? 

(%BHOH*fec7)^©l 0 ) *H*fico^®(i, lUTSrl* 

* . mrnmm 1 k iai-tf>»j£T*> s . 

[0091] ^Qfc<ojgjBT«, fli% ( wftft) osaft 

( Bcd/m2 ) co^tfji ( A I • I ) Sr^jrT. fflgj&U cd/m 2 
K1 0 0 0cd/n2*-CC0«S*«fc:J3^T(l. ^K)* 
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tfrot , if is < ira* ) 2 %\mx-& & z 

[0092] *»|<0O L E D*iilt(i, ^ 5 
B3R<73MDRCOL^V^miIO^±0. 8VliLk£>-g> 
k if 5 -V * <7)7r: k 3r h k * £ Z k tfW ~> fc . ffi! 

a»<7)MDRc7)L^V^*JGL^H^'±0 . 8ViilTk-t 

& i k i 0 . w*ii*<?)»*^*5 -y^ SrlgJnKfelTt 

[0093] tfi. mi<r>h7> ; jx?<7)mam.mz*5 

tt6«aa« I d s ^Txt 

Ids=kx (Vg s-Vt h) 2 ( 1 +Vd s * A ) 
ixl,£, O L E D SrS£h.S«SE«*^ilW- S . il*A, i 

Wtc A co^iMc X h WffM £ v S a u - ^ a y t /its* 

&Ei2 nz^\ $mz -L2%ammt&fz#>Mz, 

[0094] ZhlZ^ f--v>-*7l^S" 1 5 tJ.mVX±.h.i- 

hzb "C^-v y*;W:^^iil>i 9 a B ^4Wtix £ i k 
OflSr 0 . 0 5 fclTCfflU 4 >! k ^SE"C*4 - k 

-v >- *a ^^mnm^m-t h fz#>x-fo h . h 

[0 0 9 5] ££>(C. fi^ffiayfytcs. S3»> 

7^yX^MS H C0^-7^«iE«0ft/jNffl I of ft L/C* 

Cs/Iof f>0. 2 ( F/A) 
^Mst-riol^S. H2 3t*HMcMSH<7):*:7tt 

SsSJUSr^rT. MSHc7)jrym»!E$:5pAlilTi:-r4^k 

(cj: o . oled zm*i2>nm.mco$Mt * 2 %wr 

i k a*"JMT*S - k . ZtM 'J 
±tflD^£ k . «JE^P»&a*ttJBt:*J^T M D R<oy- 

1 7 < -ivY^m$x°%tz\^f&>x*foh, 
3 >f>tc s wiar^ma^ifSMfc:*:^ < 
. ft«l±mitt£ffifz-?Z. k lc J: o ■CBHSWJBrBk?) 

mastt y>^»£ 2 %«Tt:w i 4 - k a*aj*.£ z t z a 

tfc! L/C » 

[0096] MSHcOf-A-V^/HH (W) x-f- 

ty*<H(L) £5 0;um 2 i3rF. ftWrffl^y^'y-y- 
CSSrO. 5pFJ3Lhki-S. iaa«IBilp^ri£t;tJ^ 

M S H tf^yfrti* 7W3&!,Z3Zttfr ZmiZ , M S Hc7)t£F 



AVoff=Con/(Cs+Con) X (Von-V 
th) +Cof f/(Cs+Coff) x (Vth-V 
off) 

£ d T"C o n^WCVo f f {±M S Hc^jf > =5r^>M* 

Ttyttmx-cobjyis^fcomm., vt htiMSH^RB 

flratEE> C s{i#»«*<?)«[-e*S. iotAVof f 
*±W««E<0K5'y^^)»»SrSttS . £<0lWf 
K-f&fztblzli. MSH<7)iMX£/h§< LTAVo f 

[0097] R«M*^^*S«^^»^ 2 %OT£jrp 
*.&Hti s MSHcOL*W&50^m 2 WT^^(iCS 
SrO. 5p FfeLhk L^rttixti^^^v^k^l^^o 

(%wcomm<?>Mmi 1 > *nts^!B«s «T£i& 
& . mmmm 1 k isi-wWREt-ft 4 . 

[0098] *HJfe60?g®T*{4 . *^Hjcr,T y f -f 7'7 

hU .^xio le Di^i JMSffl^fy xr 
[0099] ClixfcJ: 0 . n y/^y h*^*^ B a B «o^ 

fflx ^ xrw-f izusty^tihvmiz-m-z . 

* . mmmm 1 k ra— <o««-c* «. . 
[0100] *ns£y)ff#BT"(i. *»7?f^ 
h y 7^x10 l e d*>i;*b* ^s»«icor -f xr 

^ , mmmm 1 k s . 

[0101] *HJt<0»!Bf ti. *«±tCTFT 

«or ^fm^mmzmm-h . * lt . TS^bnth 

T'^JK, y\^--y/tS. ^-Wf*. OLE Dl. m 1 ?- 
ftAlSW5r«lt 4 . *^y) OLE D^^B<0« 
ScCTSrE324C^-r. l32 4^?il40LED^^ 
S<i, *7XSti i±(c, iHh^yy'x^TFTO 
rp-fk. ^«3 8 2r^-LT*-;l/?±A«ffi3 1 k# 
l»^JK^ 3 3k 2 2 . «^?±A«ffik =5rl> M g A 

24^^"J:^t:, OLED*fWh5yyX^ii:S; 

[0102] *«»^k LT«*«^iffi*-|6l«J: 

SBj^4tjpi.-rxT-yiyX'Srk'^jSjftffW5rfflv^ 
^.ktT'^-S.. ^/c» OLEDtC, tK^'A^^^J; 

cox\ -%mm<r)A-<nmmm&zm^fz» 
[0103] *mmmmxnmmmmi timt 
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x . %>jtmttm<7)3zftmm*mzimtx-3b& „ 

[0 104] Z<7>£olzLXimLtzOLED3&jkgim 
t=itM«EE* EPJn L, 10 mA/cm2<7)-5£*«M-eiii^ 
HEiftS^. OLEDfltjtflste. 5. 0V , 150cd/c 
m2. feffiSWx = 0. 30, y = 0 . 33 (T>&&F>Wt 

tmux'^tz. n&i&tmi. mmi 5 ocd/cm2 x\ 

feMWx = 0. 129, y = 0 . 105. ifclfil&ftgP 
(±. SIJ83 0 Ocd/cm2 T\ fej^S*>*x = 0. 34 0, 
y = 0 . 6 2 5. ft&%dtmi. M%.2Q Ocd/cra2 
T\ feffifA* x - 0. 649, y = 0 . 33 8X>2Btfe 

[0105] 

[ffeBH^a*] KUi«>«l:3fc:. *«HHKJ:»). iftiaibfe 
Itttli^ol^-jtt, -e^HMitik/htL-C. ol 

edc rn.ii h m^mo^m *'bz<i-&zt wx % . « 

OLE D^7K^E?r*|WC# I) . 

[01] lOT^f < 7"V h V X X 

So L E Dfi^B<7)H3!l0S&<Z>[§l8&l2 
[02] *^o|Ufi<7)^ lOT^f^Vh 1 ;?^ 
SOLE Df|^loH^IIIffiolgiJ)&«2£*-f 0 

[03] »OT?f^ 7'7h'J?^lOLED^ 
BOBS[Il!8OlEt&-$»£^;1-0 

[04 ] ^m^mmmm lOT^f^^fun 

SO L E D*jSS!ttZ)li*EKtf>#*>r 5 
^fiE0«&$:^-f-0 
[05] 7'7 h U ?^iO L E DSSg 

-tm 

[06 ] *«BB^Hifc<7)«}B l teXi/m&nTpT- < ? 

•?b xio l e Dtk^m&commmi&nm 1 o t- ^ 

[07] *Wft<r> , m&<r>%m icr>T7'r<y~?bV'7A 

SO L EDi^icT)I*«fffii 
[ 08 ] *»^IOt<7)jeJB[ 1 OT? f -r /7 h U X X 
SOLE D^^S<7)H*<^Brffl0 

[09] mtwcommcomm lww^vh'jn 
so l e D^^a^y- h affile 

-T0 

[010] #SPB<7)IOfc0»JB l<07?f-f7"?h'J? 
XfOLED fl^BO L S V * IC^-T 4 

Sr^-T0 

[011] *ftWcr>9m<0BB 2 (r>T 7 ir -f X"? h 'J ? 
XSO L E Df|7r;J!S<7)B3£08&tf)08&0 



[0i2] *?&mmi&<?>mmit5£xsmtkm2cr>T? 

r- < X"? bV<7 XSO L E D^^g£OH»HIK^m 1 

[013] ^mcow&^BM 3or?f^/vb»j? 

XSO L E D*^g^Hl^lllSS«I38S0 
[014] *im<7>mmcr>&m 6CT>&2cr>h7> : JX? 

[015] *¥twcommmm 7©7?^^mj; 

XSO L E Dfl^gtfO:£fls0 
[016] *5|B^*il5<^!B8<0*g>£aE|BIK«!0^«s 
0SS0 

[017] 01 6^b i t b 1 o c k_cgP7>OHISS 
0 

[018] iH^vbuf f e r_cg|5^-O(HlS§0 

[019] ^ftwemmmm 9 <or y * - ^®s&«o 

0SS0 

[02 0] A«0l«8'JI»#»«i:BHSS<0M«S:*1ia 
[02 1 ] *W9ie>%jfcajBmi ooA^lti^o 

L E DHSEX>«'£>o£ Sr^t-0 

[022] ^mcommcomm io^a^ *a*«c 
#tt^-r0 

[023] -&WR<rmfc<r>Bm 1 o on? 2 to h 5 y ^*x 
^^7®jit)pf1'5 O L E D ^ o # £ *"t0 

[024] *%ffl<7>mi&cr>Bm 1 3 or ? t- -f X-7 h y 
X XSO L E D^^gOB*OttffB0 

[02 5] i*c07?f 0"7h'J?XlOLED^ 
^goB*0S§OH]5&0 

MDR $l«h7>yX^ 

MSH tf520h7>:XX? 

MWR W.3CT)V"7>'JX9 

MCH gMOh^XiXX? 

G L 1 mi co^m 

GL2 IS2C7)^SE«S 
GL3 S3«$Sil 
DATA 
VDD WMSL 

cs 8Sffl3yfyt 

31 ■*«S(ry-F*ffi) 

22 OLEDJ1 

3 2 # V — Kttffi 

A A #^fl^Ii£ <W#«B> 

G D (*Jj»*ifc£2E|II*& 

PR rtjST'J^-V-^IlISS 

dt mm^m? 

CT tfV-KSHF- 
AT 

LS |*|jg]^/U:/X h0S§ 
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[HI ] 



fr&m=i>T>v cs 



,t, T 

0 1 A— cj 



m 2 (Oh7>^ 
MSH 



« 2 — ^ — 



m 2 (pj£*&G L 2 
* 3 



m 3 ^t»GL3 

DATA- 



1 S I G 



V DD 



CO h^>v^^ 
MDR 



MCH 



xz 



6 

* y - FWi 

V EE 




Vd 
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[H2] 




(17) 92 0 0 3 
[03] 
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[HI 1 ] 



DD 




DD 



MCS 

V B B 



MCH 



*»ELJR> 




I S I G 



v e:: 



[Ell 3] 



DD 



C S 
V 2 



I 



MDR 



M S i 1 



1 SIG' 



o : i- — o o- 



MCH 
MW;J 



1 SIG 
' SIG 



V DD 



mshI 



MWR 

(n - c h)i r 

»2=»a „ — htr 



MCH 



Gi. 2 



DATA- 



1 S I G 

tt*:tSfcK7<f/t 



EE 
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V DD 



cs 
v T 



MDR 



S I G 



M S H 



M WR 



MCH 





t 1 — t 2 
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[09] 

110C-OC I 



(A) 




a or 1 ) 
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[HI 0] 




0003*101 (vja-rioi 
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[015] [020] 




[022] [023] 

— TFTfl*7«|(D<^**Ul»L^'?* 




5 10 15 20 

^*>*JU* (nm) -U0 ' 



-too 



trffCpA) 



(23) 32003 
[HI 6] 



-43995 (P2003-43995A) 




( 24 ) 32003- 
[01 7] 



43995 (P2003-43995A) 
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